Role of polypyrimidine tract-binding protein 1/yin yang 2 signaling in regulating vascular smooth muscle cell proliferation and neointima hyperplasia.
Abnormal proliferation of vascular smooth muscle cells (VSMCs) is a hallmark of vascular restenosis. We investigated whether polypyrimidine tract-binding protein 1 (PTBP1), a novel regulator of cell proliferation and differentiation, is implicated in VSMC proliferation and neointima hyperplasia responding to injury. C57BL/6 J mice of 10-12 weeks old were randomly divided into sham and carotid artery injury group. Primary VSMCs obtained from thoracic aortas of 10- to 12-week-old mice were treated with physiological saline and platelet derived growth factor-BB (PDGF-BB). Adenovirus expressing shCon, shPTBP1 or shYY2 were transfected into the injured common carotid artery or VSMCs. qRT-PCR and immunoblotting were used to determine the mRNA and protein expression levels, respectively. Immunohistochemical staining of H&E and Ki-67 were used to evaluate restenosis of vessels. Cell counting kit-8 assay and Ki-67 immunofluorescent staining were utilized to evaluate the rate of VSMC proliferation. The expression of PTBP1 were upregulated both in injured arteries and in PDGF-BB-treated VSMCs. PTBP1 inhibition significantly attenuated neointima hyperplasia and Ki-67 positive area induced by injury. Knockdown of PTBP1 in vitro also suppressed VSMC proliferation after PDGF-BB treatment. The effects of PTBP1 inhibition mentioned above were all abolished by knockdown of YY2. Finally, we identified four cell cycle regulators (p53, p21, Cdkn1c, Cdkn2b) that were regulated by PTBP1/YY2 axis both in vitro and in vivo. These findings demonstrated that PTBP1 is a critical regulator of VSMC proliferation and neointima hyperplasia via modulating the expression of YY2.